4.5 Dynamic Characteristics of the Converter 

Next, small signal dynamic characteristics when micro- 
fluctuations are applied to input voltage, duty ratio and 
load resistance will be examined. The following formula is 
obtained from Formulas (4.3) and (4.7): 
FORMULA (4.16) 

Here, 
FORMULA (4.17) 

if the above formula found in the previous section is 
substituted for the Formula (4.18), 
FORMULA (4.18) 

as the converter transfer function for each micro- 
fluctuation, 
FORMULA (4.19) 

is achieved. Further, the above results can be arranged as 
shown in the following formula. 
FORI^IULA (4.20) 

Small signal dynamic characteristics can be determined 
using the same method for step-down and step-up DC-DC 
converters, and can be integrated as shown in Formula (4.20). 
In Table 4.2, the parameters of the transfer function shown 
in Formula (4.20) are applied to step-down, step-up, and 
step-up/step-down converters . 

Table 4.2 Dynamic Characteristics of PWM Converter in 
Continuous Current Mode 



4. 



Circuit 


Step -down 


Step-up Type 


Step- 


-up/Step- 


System 


Type 




down 


Type 



Here, all converters are secondary systems, and in the 
case of step-up and step-up/step-down converters, it is 
5 known that the zero point Wvdz is in the right half-plane of 

s regarding the transfer function of the output voltage 
relative to the duty ratio. This becomes the cause for 
generating instability in the operation [of the converter] 
as a switching regulator that feeds back output voltage 

10 fluctuations to the duty ratio. 

4.5 Regulation Characteristics 

The following results are obtained from Formula (4.20) 
with regard to micro-fluctuations of output voltage of the 
converter . 

15 FORMULA (4.21) 

Output voltage can be regulated by detecting the output 
voltage of the converter, comparing this voltage to a 
reference voltage, amplifying the error, and controlling the 
ON/OFF period of the switch via the duty ratio controller 

20 (PWM controller). Fig. 4.3 represents the regulation 

mechanism for this in the form of a block diagram using the 
transfer function of Formula (4.21). 
Fig. 4.3 Regulation Mechanism 
DC-DC Converter 



2 



Here if we assume that a feedback loop comprising a PWM 
circuit is configured with an ideal amplifier of gain K, the 
following equation is obtained: 
FORMULA (4.22) 

5 And micro-fluctuations of the output voltage are determined 

by the following equation. 
FORMULA (4.23) 

If Formula (4.21) is used, the above formula becomes: 
FORMULA (4.24) 
10 Provided that: 

FORMULA (4.25) 

This is the basic formula for expressing the regulation 
characteristics of a switching converter. 

The purpose of a switching regulator is to constantly 

15 regulate the output voltage relative to changes in input 

voltage and output current. Input/output characteristics 
(audio susceptibility) and output impedance can be cited as 
methods for accurately expressing output response and 
steady-state deviation relative to input voltage 

20 fluctuations, and output voltage response and drooping 

characteristics relative to fluctuations of load current. 
Next, we will consider input/output characteristics (audio 
susceptibility) and output impedance when feedback is 
applied. 
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